ABSTRACT. A study is made of pot;linear waves in plasmas using the formalism of a special Lorentz transformation for a space-independent frame, S'. This special transformation is used to transform the space-time dependent equations in a cold, relativistic, magnetized plasma to the S' frame. Then the transformed equations are employed to derive the expressions for the Lagrangian and the Hamiltonian in the S' frame. The Lagrengian and the llamiltonian for a strong circularly polarized laser beam have also been obtained in the S' frame. The exact form of the nonlinear dispersion 'elation is derived for circularly polarized waves. Then the results for the frequency and the wave number shifts of these waves in a cold, magnetized relativistic plasma are obtained with some Discussion 
1.
INTR0UCTION.
Using a special Lorentz transformation (SLT), the space-time dependent variables of at, electromagnetic wave in a plasma in the laboratory frame, S become space independent in a moving frame, S' when the latter frame moves with a relative velocity c2/V, V is the group velocity of the wave. Winkles and Eldridge [I] can transform a system of nonlinear partial differential equations for a plasma into a set of ordilary differential equations.
everal eLthors including Clemmow [2] [3] , Chiap. and Clemmow [4] , Kennal and Pellat [5] , Shih [6] , Decoster [7] , Lee and Lerche [8] [9] [10] [11] , Clemmow and Harding [12] halve used the special Lorentz transformation to study nonlinear problems in plasma dynamics. On the other hand, Akhiezer and Polovin [13] , Wong [14] , Wong and Lojko [15] (
Vo
Akhiezer et l. [18] considered a linear transfomtion rule T t kz, V u/k, (3.12ab) to solve the plasma equations (2.1) to (2.6) neglecting collision effect for some nonlinear problems. Boyd and Sandersen [19] considered the special value, V c for some investigations. The transformation of some field variables from the S-frame to the S'-frame is No/(l-V'/c) ( 
Here ? is the hyperbolic angle for the S-system relative to the S O frame and v'
is the same for the S' system. Therefore, in the S-system, the number density is not cor, stant, and the electron ar.d ion densities are not necessarily equal. (2.4) [22] [23] [24] [25] and exterlded by Dysthe [26] , Das and Sihi [27] [28] [29] and others, the Lagrangian derived in this section can be used for finding the nonlinear effects including the shifts of wave parameter in the space-independent frame and then in the laboratory frame with the help of the transformation relations in Section 3. To derive the results for the shifts of wave parameters with the help of special Lorentz transfor.ation, field variables should be transformed to the space-independent frdme at the beginning, and then one should proceed with the calculatior,. If equations are solved in the laboratory frame before transforming them to the space independent frame and transformations are used only in the subsequent steps, correct results would not appear in the space-independent frame.
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